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INTRODUCTORY NOTE 

This Special Report, which describes the preparation and contents 

of the SA0 S tar  Catalog, w i l l  a l so  serve as the introduction t o  

the printed version of the Catalog. (See page 5 f o r  a f u l l  de- 

scription of the available forms of the Catalog.) 

preliminary form of the Introduction t o  invi te  comments from in t e r -  

ested persons. 

We issue t h i s  
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. 
A CATALOG OF POSITIONS AND PROPER MOTIONS 

OF 258 997 STARS FOR THE EPOCH AND EQUINOX OF 1950.0 

Abstract.--All available catalogs of high posi t ional  ac-  
curacy w e r e  used t o  compile a computer-accessible star catalog 
t h a t  would cover the en t i r e  sky. 
preparation and contents of the SA0 S ta r  Catalog. 
the Catalog are posit ions and proper motions f o r  about 259,000 
stars, With an average d is t r ibu t ion  of 6 stars per square de- 
gree. The Catalog includes the following i n f o m t i o n  f o r  each 
star: right ascension and declination, standard deviations, 

This report  describes the 
Presented i n  

mean epochs of the or ig ina l  observations, 
v i sua l  magnitude, photographic mgnitude, 
muaterung number, catalog used as source, 

Preface 

annual proper motions, 
spec t ra l  type, Durch- 
and explanatory notes. 

In  1959, i n  the course of developing a system f o r  tracking a r t i f i c i a l  

ear th  satellites and reducing their posit ions as accurately as possible, 

the  Smithsonian Astrophysical Observatory undertook t o  compile f o r  i t s  

Photoreduction Division a computer-accessible star catalog that would 

cover the e n t i r e  sky and give proper motions f o r  a l l  the stars l isted.  

A l l  avai lable  catalogs of high posi t ional  accuracy, whose data could be 

reduced t o  a homogeneous frame of reference, Catalogs that 

d id  not  include proper motions were compared with other  catalogs of 

earlier epoch t o  derive the necessary proper motions. 

1 were used. 

Since such an amalgamation of s t a r  posit ions would obviously be 

usefu l  t o  other  workers, i n  addition t o  those i n  the Photoreduction 

Division, the  final catalog was made t o  include more complete information 

than that required f o r  the reduction of s a t e l l i t e  posit ions,  and i s  here 

made avai lable  i n  printed form. 

This work w a s  supported i n  par t  by grant number NsG 87/60 from the 

National Aeronautics and Space Administration. 
~ 

'Originally that of the FK 3; later, t h a t  of the FK 4. 
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1. The Star  Catalog 

The Smithsonian Astrophysical Observatory S t a r  Catalog results from 

the  conibhation of several  earlier catalogs: the FK 4, FK 3, GC, AGK 2,  

AGK 1, Greemich AC, Y a l e ,  Cape, Cape &ne, M e  3, and Me 4.2 The new 

compilation gives posit ions and proper motions f o r  about 259,000 stars, 

having an average d is t r ibu t ion  of 6 s t a r s  per square degree. The star 

posit ions have an average standard deviation of 0!2 a t  t h e i r  o r ig ina l  

epochs (0!'5 a t  epoch 1963.5). 

of the  FK 4. 

The equinox i s  1950.0 and the system t h a t  

The SA0 catalog includes the  following information f o r  each star: 

Right ascension (a ) and declination (6 ) f o r  equator, 1950 1950 
equinox, and epoch 1950 .O . 

Standard deviation (6) of the posit ion a t  epoch 1950.0. 

R i g h t  ascension (a2) and declination (62) f o r  the  equator and 

equinox 1950.0, a t  the mean epoch of the  o r ig ina l  observations 

(in seconds only). 

Standard deviations (a ,~ ' )  of a2 and 620 

Mean epochs (t2,t;) of the o r ig ina l  observations in right ascension 

and declination. 

Annual proper motions f o r  r igh t  ascension (p) and decl inat ion (p ') 

Standard deviations (a) of p and p I. 

Visual magnitude ( fo r  99 percent of the stars). 

Photographic magnitude ( for  50 percent of t he  stars). 

, 

2A complete l i s t  of the source catalogs, together with the abbreviations 
used t o  re fer  t o  t h e m  i n  t h i s  text, appears i n  sect ion 5 ,  page 16 
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I 
b Spectral  type ( fo r  83 percent of the stars). 

Durchmusterung number (a~, CD, CPD). 

Catalog used as source. 

Number of star as listed in source catalog. 

Bcplanatory notes. 

The SA0 catalog is  available i n  three forms: 

1. Magnetic tapes compatible with 3234-729 tape uni ts .  Three s e t s  

of tapes exist: iij A s e i  uf two 'zipce ir: a ekvez-vm-d hinary format, 

which presents a l l  the information as given i n  the printed form (FK 4 

system). B) A s e t  of e ight  tapes i n  a nine-word binary fornrat (FK 3 system 

only), which does not include the  posit ions a t  epoch 1950.0. C) A set of' 

twenty tapes in the o r ig ina l  card-formats and the systems of the  source 

catalogs 

2. The pr inted form given in this book, transcribed from the tapes 

i n  Set  A .  

3 A s e t  of 156 star charts ,  30" by 30", plo t ted  and reproduced on 

a scale  of l2O"/mm a t  epoch 1950.0. The char ts  a l so  include globular 

c lus te rs ,  planetary nebulae, and external galaxies. 

2. Methods of reduction 

Systemakic corrections.--Corrections were applied t o  the positions and 

proper motions given in a l l  catalogs not  already i n  the FK 4 system. 

The en t r i e s  were f irst  reduced without interpolation t o  the system of the 

GC by use of tables by Boss (1936) or,  f o r  the Yale catalogs, by Barney 

(1951) . 
6 were applied. 

the final reduction t o  the FK 4 system, a l so  without interpolation. 

For reduction t o  the FK 3 system, Kopff ' 8  (1939) tables 4, 5, and 

Tables '!FK 4 - FK 3", published in the FK 4, w e r e  used f o r  

-5 - 



Two catalogs required fu r the r  systematic corrections.  As indicated 

i n  the Introduction t o  the Greenwich AC, en t r i e s  i n  that catalog required 

a correction t o  the r igh t  ascensions dependent upon magnitude,and the 

proper motions f o r  stars given i n  the Cape Zone required corrections 

depending upon right ascension, declination, and magnitude (Williams, 

1947, table 3.11, cols.  2, 3, 4 ) .  

Precession--Stars from catalogs that were referred t o  an equinox 

other than that of 1950.0 w e r e  precessed t o  1950'.0 by use of NewcoIlib's 

constant and the rigorous fomulas ,  

lo = cos a 

% = sin a cos 6o , 

cos 6 
0 0 '  

0 

n = s i n  a0 , 
0 

where 

= r igh t  ascension and declination a t  equinox of the ao, 
source catalog, epoch to , 

lo, mot no = direct ion cosines referred t o  equinox of t 
0 

Set t ing  up the matrix, we have: 

cos H cos W cos u - sin H sin w 

cos H sin w cos u + sin H cos w 

c o s H s i n U  

- sin f i  cos W COS u - cos K sin u) 

- sin H sin u) cos V + cos cos u) 

- sin H sin V 
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where 

1, m, n = direct ion cosines referred t o  the  equinox of 1950.0, 

i n  which 
to - 1900.0 1950.0 to 

T =  1Ooo.o ' T =  1000 .o > 

and to = epoch of or ig ina l  equinox i n  t r o p i c a l  years. 

The posi t ions a t  equinox 1950 are  given by t he  re la t ions  

m a = arctan i (4) 

6 = arcs in  n . 

For a more complete discussion of precession, see the explanatory 

supplemnt t o  the ephemeris (Nautical Almanac, 1961) where the angles 

n, w, u, jus t  defined, are represented by 6, z, 8, respectively.  

Standard deviations of position--Standard deviations (s tandard errors) 

of posi t ions c i t e d  i n  the  source catalogs, either f o r  each individual star 

or for all the stars listed,were used d i r ec t ly .  

probable e r ro r s  (r), which w e r e  converted t o  standard deviations by the  

Some catalogs gave 

formula, 
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Some catalogs gave no standard deviations. However, when weights 

assigned according t o  the number of observations i n  each coordinate w e r e  

avai lable  in the GC ( for  meridian catalogs), the standard deviations were 

derived by use of the  relat ions,  

where w and w' are the  weights f o r  r igh t  ascension and declination, 

respectively, and 0:'45 is the  standard deviation of unit weight, as 

given i n  the GC. 

Standard deviations of posit ions i n  the AGK 2 w e r e  computed as 

recommended in  that catalog. 

A l l  standard deviations i n  the SA0 catalog are expressed in 

seconds of great c i r c l e  a rc .  

Proper motions--Proper motions f o r  AGK 2 stars were computed by 

comparing the AGK 2 posit ions ( i n  the FK 3 system) with ea r ly  epoch 

posit ions from e i the r  the AGK 1 or the  Greenwich AC ( i n  the  F'K 3 system), 

a f te r  ident i ty  of the stars had been determined by a se r i e s  of t e s t s  on 

posit ions,  BD numbers, and magnitudes. The following formulas were used: 

cy - c y  
2 1  

P =  Y 

t2 - tl 

I where c~ , 
and subscripts 1 and 2 refer t o  e a r l i e r  and la ter  epochs. 

are the  proper motions i n  r igh t  ascension and declination, 



If two stars a t  t o r  t 
1 2 

had the same BD number, the star f o r  which 

the  sum 

had the lowest value was used. 

f ac t  i s  indicated i n  the catalog notes. When more than three stars a t  

e i t h e r  t, o r  tn fulfi l led a l l  requirements f o r  ident i f icat ion,  the  stars 

were omitted. 

stars i n  the AGK 2. 

When such a choice has been made, the  

I c 

Proper motions were computed f o r  approximately 56,000 

When proper motions i n  r ight  ascension were given i n  seconds of 

great  c i r c l e  arc,  they were converted t o  seconds of time, by mult ipl i -  

cation by the term sec 6/15. 

Standard deviations of proper motion-- Standard deviations f o r  

both p and p r  are given i n  seconds of arc,  i n  units of !'001. 

the  source catalogs gave the standard deviation ( o r  probable e r ro r )  of 

t he  components of the proper motion f o r  every star. Some catalogs gave 

only one value applying t o  a l l  proper motions included. 

I n  general, 

When proper motions were computed a t  SAO, their  standard deviations 

were computed from the standard deviations of the  two posit ions:  

c1 
CJ , 
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Supplementary information--Magnitudes, spec t r a l  types, and star 

numbers given i n  t he  source catalog are included i n  t h e  SA0 catalog 

with explanatory notes c i t i ng  the  spec i f i c  or ig in  of each one. 

Source catalog en t r ies  indicat ing double o r  var iable  stars have also 

been incorporated i n  the  explanatory notes. 

types from the HD were added t o  the  zones covered by the  AGK 2, and 

Durchmusterung numbers were added t o  stars i n  t h e  GC and the  FK 4. 

About 36,000 spec t r a l  

Duplicate entries--When a s ta r  w a s  l i s t ed  i n  more than one source 

catalog, the duplicates were removed from the  SA0 catalog, insofar  as 

t h i s  w a s  possible. 

the  following were true: t h e i r  posit ions,  a t  t h e  common epoch of lgOO.0, 

agreed within lO!'O i n  both coordinates; they had iden t i ca l  DM numbers; 

t h e i r  visual  magnitudes did not d i f f e r  by more than 9 0 ;  they came 

from di f fe ren t  catalogs; they were not noted as members of a double 

system. 

S tars  were considered as duplicates when a l l  of 

When duplication occurred, t he  en t ry  retained was t h a t  appearing 

first i n  t h e  following l i s t  of catalogs: FK 4; FK 3; GC; Cape volumes 

20, 19, 18, 17; Yale volumes 27, 26 11, 26 I, 25, 24, 22 11, 22 I, 21, 

20, 19, 18, 17, 16, 14, 13  11, 13 I, 12 11, 12 I, ll; AGK 2 volumes 

8, 7, 6, 5, 2, 1; Cape Zone; Me 4; Me 3. 
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. 
Positions and standard deviations a t  195O.O--Right ascension and 

* 
declination a t  epoch 1950.0 a re  given by the  equations 

= 62 + p,.'(1950.0 - ti) . 
%950 

Since the standard deviations i n  Cy and 6 were very close, i f  not 

ident ical ,  the  posi t ional  uncertainty a t  1950.0 i s  indicated by a 

s ingle  number, given by the formula, 

Numbering system and order--For the  tapes of general i n t e re s t  and 

f o r  the printed version of the  catalog, the stars a t  epoch 1950.0 were 

sor ted by r ight  ascension within lo-degree bands of declination and were 

numbered consecutively. 

l i s t i n g ,  and those of general in te res t  are presented i n  figures 1 t o  4. 

3.  Source catalogs 

Where treatment of a catalog ( o r  set  of catalogs) deviated from the reduction 

procedures described earlier, the differences are explained below. 

Each of the  following three catalogs covered the  en t i r e  sky f a i r l y  

uniformly. 

Some s t a t i s t i c a l  data were tabulated from the 

FK 4--The FK 4 i s  the f'undamental catalog f o r  the reference system 

adopted f o r  the  SA0 star catalog. The FK 4 l ists  centennial values f o r  

proper motions and t h e i r  standard deviations, f o r  which the  SA0 catalog 

gives the annual values. Standard deviations f o r  (Y and p were converted 

t o  seconds of arc. 

- 
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- FK 3--The SA0 catalog l i s t s  annual ra ther  than centennial values 

f o r  proper motions and t h e i r  standard deviations obtained from the  

FK 3. Standard deviations fo r  Cy and p were converted t o  seconds of 

arc .  

- GC--Probable errors  ( r )  as given i n  the  GC f o r  posit ions and proper 

motions were converted t o  standard deviations. The U. S. Naval Obser- 

vatory, from which w e  obtained the  cards f o r  th i s  catalog, had added 

the  DM numbers t o  a l l  stars. 

Cape--The four volumes of t h i s  catalog for the southern sky were 

used t o  cover the zones from -30' t o  -40' and from -52O t o  -64' . 
Although the Cape catalog contained between 40,000 and 50,000 stars, 

about 1 5  percent were omitted from the  SA0 catalog because t h e i r  proper 

motions were not given. 

motion (generally the same fo r  a l l  stars i n  a given volume) w e r e  s e t  as 

shown i n  tab le  1. 

Standard deviations of posi t ion and proper 

- Yale--The Yale catalogs were used for the  sky zones from +30° t o  -30°, 

from +SO0 t o  +60°, and from +85O t o  the pole. These zones together con- 

ta ined the  largest  number of stars taken from any one group of catalogs. 

I n  processing Yale volume 26 I (north pole),  i n  order t o  obtain v isua l  

magnitudes it was necessary t o  omit the photographic magnitudes published 

i n  the  or iginal  catalog. 

shown i n  table  2. 

Standard deviations of posi t ion were set as 

Probable e r rors  i n  proper motion, when given separately for each 

star, were converted t o  standard deviations. 

standard deviation was not given for each star, the  values f o r  a and 

a,,,' shown i n  tab le  3 were used. 

For 6 catalogs, i n  which 

P 
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AGK 2--Positions obtained from six volumes of the AGK 2 were - 
e 

used f o r  those pa r t s  of the sky i n  the northern hemisphere (+30° t o  +50°, 

and +60° t o  + 8 5 O )  not covered by a Yale catalog. 

provided proper motions, spectral  types, o r  visual  magnitudes. After  

No AGK 2 volume 

reduction t o  the  FK 3 system, proper motions were derived by comparison 

with the appropriate zones of the AGK 1 o r  with the  Greenwich AC. 

magnitudes were taken from the ear ly  epoch catalogs used i n  the  deriva- 

V i s u a l  

tis2 nf the p r c p r  motions, and spectral  types w e r e  added t o  as many 

stars as possible from the Henry Draper Catalogue. 

f o r  the  posit ions were computed (Schorr, 1951; Kohlschctter, 1957; 

Heckmann, 1955) by the formula 

Standard deviations 

- g ? ~ ) ~  !'0061 + !'145)2 + "0036 3: , (11) 

Cape Zone--Stars from the Zone Catalogue of 20,843 Stars ,  1900 

w e r e  used fo r  the area from -40' t o  -52' t o  bridge the gap between the 

adjoining volumes of the  Cape Annals. Photographic magnitudes, spec t ra l  

types, and proper motions were added f romthe  Proper Motions of S tars  

i n  the  Zone Catalogue of ~0,843 Stars,  1900. 

t o  equinox 1950.0. 

t i o n  i n  posi t ion f o r  each star. 

Positions were precessed 

BOSS'S weights were used t o  compute standard devia- 

The standard deviation of each component 

of t he  proper motion was se t  at  !I012 throughout. 

-13 - 



M e  3 and Me 4--These two small catalogs were used t o  cover the  

sky from -64' t o  the  South Pole; the microfilm of the  Me 4 w a s  made 

avai lable  t o  us by the Melbourne Observatory. 

catalogs included no corrections f o r  p o r  p'; t h i s  lack may be a source 

of systematic e r ro r  f o r  stars taken fromthese catalogs. The posit ions 

at  the  ear ly  equinoxes of these catalogs (1890 and 1900) were precessed t o  

1950. 

used i n  preference t o  Me 3 proper motions. 

a proper motion was given, the  star w a s  omitted. 

fo r  the posit ions were computed with BOSS'S weights. 

t i ons  f o r  t he  proper motions i n  Me 3 were set a t  ( 0  ) !'033, (up/) !'043; P 

and i n  M e  4 at (a,) "025, (opt) "036 . 

The GC tab les  fo r  these 

Proper motions fo r  Me 3 stars, given i n  Appendix I of Me 4, were 

I f  only one component of 

Standard deviations 

Standard devia- 

AGK 1--Several volumes of the AGK 1 were used f o r  comparison with 

t h e  AGK 2 i n  deriving proper motions, as described e a r l i e r .  

(1909) corrections were used f o r  a l l  Bonn observations. 

precessed t o  1950, and standard deviations w e r e  computed with BOSS'S weights. 

M&nichmeyer's 

Posit ions were 

Greenwich AC--This catalog w a s  used f o r  comparison with the  AGK 2 t o  

derive proper motions f o r  stars i n  regions (+80° t o  + 8 5 O )  not covered by 

any volume of AGK 1. "The GC tables, which were used f o r  the Greenwich AC, 

were those for  the Greenwich Second Nine-Year Catalogue, 1900, since both Green- 

wich catalogs used the same reference stars." Dyson's introduction t o  the 

Greenwich AC provided the magnitude equation used. Posit ions were precessed 

t o  equinox 1950.0 and standard deviations of the posi t ions were set a t  

"24 i n  both coordinates. 

-14- 



4. S t a t i s t i c a l  summary 

The SA0 catalog l ists  a t o t a l  of 258 997 stars, of which 8,712 are 
b 

I 

double and 499 are  variable. 

A brief  s t a t i s t i c a l  summary of the data  is  presented i n  t ab le  4 

and figures 1 through 4. 
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5. Bibliographical sources 

The chief sources used for the SA0 catalog are listed under the abbre- 

viated titles by which they are referred to in the text: 

AGK 1 

Doubiago, D. 
--- 

1898. Catalog der Astronomischen Gesellschaft, No. 1, Zone +75O 
0 bis +80 , Kasan Sternwarte. 

Courvoisier, L. 

1910. Katalog der Astronomischen Gesellschafi, No. 2. Zone +70° 

bis +75', Berlin Sternwarte. 

Fearnley, C., and Geelmuyden, H. 

1890. Catalog der Astronomischen Gesellschaft, No. 3. Zone +65O 
0 bis +TO , Christiania Sternwarte. 

Krcger, A. 

1890. Catalog der Astronomischen Gesellschaft, No. 4. Zone +55O 

bis +65O, Helsingfors und Gotha Sternwarten. 

Deichmaler, F. 

1894. Catalog der Astronomischen Gesellschaft, No. 6. Zone +40° 

bis +50°, Bonn Sternwarte. 

Engstram, F., and Psilander, A. A .  

1902. Catalog der Astronomischen Gesellschaft, No. 7. Zone +35O 

bis +40°, Lund Sternwarte. 

Wilterdink, J. H. 

1902. Catalog der Astromischen Gesellschaft, No. 8. Zone +30° 

bis +35', Leiden Sternwarte. 
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AGK 2 

Schorr, R., and Koblschiitter, A. 

---- 

1951 - 1953. Z w e i t e r  Katalog der Astronomischen Gesellschaft 

fllr das iquinoktiwn 1950. 

+60° bis +TO0; vol. 5, +45O bis +50°; vol. 6, +bo bis +45'3 

vol. 7, +35O bis +bo; vol. 8, +30° bis +35'. 

Vol. 1, +TO0 bis +Wo; vol. 2, 

ED 

Argelander, F. 

.-, .... 

1859 - 1862. Bonner Durdhmusterung, Sec. 1-3. ,alron. Be< 3 .  

Sternwarte Kdnigl. Rhein. Biedrich-Wilhelms-Univ. Bonn, 

vols. 3, 4, 5. 

Sch'dnf'eld, E. 

1886. Bonner Durdhmusterung, Sec. 4. Astron. %ob. Sternwarte 

K8nigl. Rhein. F r b d r i C h - W l l h e I m s - U h i v .  Bonn, ~ 0 1 .  8. 

f.-.- Cape 

Jackson, J., and Soy,  R. E. 

1954 - 1958. Cape photographic Catalogue for 1950.0. Ann. Cape 

Obs. Vol .  17, -30' t o  -35'; vol. 18, -35O t o  -40'; vol. 19, 

-52' t o  -560; v01. 20, -560 t o  -64'. 

Cape Zone <--.,* -.-...... 

G i l l ,  D e ,  and S. S. 

1923. Zone Catalogue of 20,843 S t a r s ,  Equinox 1900. 
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Spencer Joms, H., and Jackson, J. 

1936. Proper Motions of Stars  i n  the  Zone Catalogue of 20,843 Stars,  

1900. 

1892 - 1913. Cordoba Durchmusterung, Parts I - I V .  Resultados Obs. 

Nacional Argentino, vols. 16, 17, 18, 21. 

Perrine, C. D. 

1932. Cordoba Durchmusterung, Part  V. Resultados Obs. Nacional 

Argentino, vol. 21. 

CPD 

Gill, D., and Kapteyn, J. C. 

Mu 

1896 - 1900. Cape Photographic Durchmusterung, Parts I - 111. Annals 

Cape Obs., vols. 3, 4, 5. 

=EL2 
Kopff, A. 

1937 - 1938. Dri t te r  Fundamentalkatalog des Berliner Astronomischen 

Part  I, Die Auwers-Sterne fiir d ie  Epochen 1925 und Jahrbuchs. 

1950, Verb'ff Astron. Rechen-Inst., No. 54. 

fir d ie  Epoche 1950 , Preussischen Akad. Wiss., Phys. -math. Kl . ,  

Part  11, Die Zusatsterne 

NO- 3. 

Fricke, W., and Kopff, A. 

1963. Fourth Fundamental Catalogue. Veraff. Astron. Rechen-Inst. 

Heidelberg, No. 10. 
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GC 

Boss, B. 

.- 

I 1936. General Catalogue of 33342 Stars  f o r  the Epoch 1950, vols. 
I 
1 -  

2 - 5.  Carnegie Inst .  Publ. No. 468. 

G-C 

Dyson, F. W. 

1914. Astrographic Catalogue l9OO. 0. Greenwich Section, vol. 3, 

+64O t o  +goo. 

Cannon, A. J., and Picker-, E. C. 

1918 - 1924. The Henry Draper Catalogue. Ann. Obs. Harvard Coll., 
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6. 

A l l  posit ions and proper motions a re  given i n  the  FK 4 system, referred 

t o  the equinox of 1950.0. 

ascension a t  epoch 1950.0, within ten-degree bands of decl inat ion from 

+goo t o  -90'. 

The columns i n  the SA0 catalog 

The stars are l i s t e d  i n  order of r igh t  

The various columns present the following information: 

A sequential number f o r  reference, t o  be added t o  the  Column 1: 

large number a t  the top of the  columns. 

Ccl!?mn 2: 

Column 3: 

Column 4: 

Column 5: 

PhntograFhic magnitude and source. 

V i s u a l  magnitude and source. 

Right ascension for  equator, equinox, and epoch 1950.0. 

Proper motion i n  right ascension (p), expressed i n  

seconds of time per  annum i n  uni t s  of 090001. 

Column 6: Standard deviation of p expressed i n  seconds of a r c  per 

annum i n  uni ts  of '.'001. 

Column 7: Declination f o r  equator, equinox, and epoch 1950.0. 

Column 8: Proper motion i n  declination (p') ,  expressed i n  seconds 

of a r c  per  annum i n  uni ts  of '.'001. 

column 9: Standard deviation i n  p' expressed i n  seconds of a rc  

per  annum i n  uni t s  of 'lool. 

Column 10: Standard deviation of posit ion at  epoch 1950.0, i n  

un i t s  of 0'.'01. 

Column 11: 

Column 12: Standard deviation of CY i n  uni ts  of "01. 

Column 13: Epoch of cy 

Seconds of r ight  ascension at  or ig ina l  epoch (cy2). 

2' 
i n  years, the i n i t i a l  d i g i t s  (18.., l g . . )  

2' 

being omitted. A l l  epochs l i e  between 1875 and 1955. 
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Column 14: 

Column 15: 

Column 16: 

Seconds of declination at  or iginal  epoch ( 6  ). 

Standard deviation of 62, i n  uni ts  of '!Ol. 

Epoch of 62, i n  years, the i n i t i a l  d i g i t s  (18.. , 19.. ) 

2 

being omitted. A l l  epochs l i e  between 1875 and 1955. 

Column 17: 

Column 18: 

Column 19:  

Spectral type and source. 

Source catalog (see table 5 ) .  

Sta r  number i n  source catalog and notes indicating 

double o r  variable s ta rs .  

Column 20: Notes t o  indicate source of Durchmusterung number, and 

presence of footnotes i n  the source catalog. 

Column 21: DM number (column 20 should always be referred t o  when 

using DM numbers. ) 

The symbols used i n  the individual columns have the meanings given 

i n  the following tabulation. 

Code symbol 

blank 

U 

P 

E 

H 

G 

K 

I 

S 

Column 2, source of photographic magnitude 

Source 

Source catalog 

Unspe c i f ied 

CPD 

"Magnitude of S ta rs  i n  Cape Zone" 

Henry Draper Catalogue 

General Catalogue 

AGK 2 

Introduction t o  source catalog 

Schi l t  and H i l l  (1937, 1938). 
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Code symbol source 

visual photovisu€bl 

blank W 

* X 

I 

U 

B 

C 

P 

Q 

A 

R 

0 

Z 

L 

T 

H 

M 

N 

Y 

F 

Source catalog 

Source catalog or footnote in source 

catalog 

Introduction t o  source catalog 

Unspecified 

ED 

CD 

CPD 

Durchmusterung magnitudes and visual 

estimates 

AGK 1 

Cordoba ("&SUltadOS") 

Cordoba Riblicat ions 

CGA or Cordoba Zones 

Harvard publications, prior t o  1920 

Harvard photometry ar measured at  

 en ~uis, Argentina (GC) 

Hemy Draper Catalogue 

Combhed magnitudes of component stars 

Arithmetic mean of the maximum and minimum 

magnitudes of a variabk star 
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Column 5 ,  source of proper motions 

Code symbol 
I blank 

Q 

A 

T 

Y 

Source 

Source catalog 

Comparison of source catalog and Greenwich AC 

Comparison of source catalog and AGK 1 

Comparison of source catalog and Greenwich AC 

on the basis of the smallest difference i n  

positions 

Comparison of source catalog with AGK 1 on the 

basis  of the smallest difference i n  positions 

3 Column 17, source of spectral  type 

blank Henry Draper Catalogue 

J HD o r  classi f ied by A. Cannon 

L G. G. C i l l i e  

F V. Goedicke 

0 D. Hoffleit 

M M. W. Mayall 

R Leander McCormick Observatory 

U J. J. Nassau and C. K. Seyfert 

Column 18, the source catalog. An explanation of the  code symbols 

appears i n  table 5 .  

h e n  the symbol "+++" appears, the spectrum was e i the r  composite, varying, 
o r  peculiar. 



Column 19, double and variable stars 

Code symbol Meaning and source 

D Double star; see source catalog f o r  source, 

usually Innes' catalog of southern double stars 

K 

N 

V Variable star (visual magnitude) 

X 

Y 

DV Double and variable star. 

Double star; Aitken's double star catalog 

Double s t a r ;  Burnham's double star catalog 

Variable star (photographic magnitude j 

Variable star (visual  and photographic magnitude ) 

Column 20, source of star numbers and existence of footnotes i n  the source 
catalog. 

Code symbol 

S t a r  number 

blank 

blank 

C 

P 

J 

E 

A 

G 

W 

X 

Source 

With footnote 

* Source catalog only 

gn Source catalog and BD 

w Source catalog and CD 

pn Source catalog and CPD 

J* Cordoba B and CD 

IF Cordoba A and CD 

A* AGK 1 and BD 

G* GC and BD 

w Cordoba B and CPD 

X* Cordoba A and CPD 
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Table 1.--Standard deviations of positions and proper motions f o r  Cape catalog 

Stars  Bright 
stars" 

Cape 
vol . Stars  Bright S ta rs  Brighi 

stars" stars 

17 

18 

19 

20 

Q 

Stars  Bright 
stars* 

!' 22 

15 0 2 8  

.15 .28 

.14 .I5 

* Too bright t o  be measured on the  photographic plates ,  but observed with 
a t r a n s i t  c i rc le .  

* Given separately f o r  each star i n  t he  source catalog. 



Table 2.--Standard deviations of positions f o r  Y a l e  catalog 

. 

Yale 
vol. 

SI. 

I21 

I2 I1 

13 I 

13 I1 

14 

l6 

17 

18 

5'180 "158 

.180 -158 

.IBO .158 

-158 .158 

.158 258 

.158 .158 

.158 .158 

.158 .158 

0173 .l73 

Y a l e  
vol . 
19 

20 

21 

22 I 

22 I1 

24 

25 

26 I 

26 I1 

27 

U a' 



Table 3 .--Standard deviations 

of proper motions f o r  Y a l e  catalog 

Y a l e  
vol 0 

21 

24 

25 

26 I 

26 U: 

27 

U u 

* 
For proper motions derived from only two posi t ions.  

mt 
When two earlier posit ions w e r e  used, one from AGK 1. 

* 
When two earlier posit ions were used, one from AGK 2, o r  when only - 
one earuer posi t ion was used. 
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Table 5.--SymboLs used for catalogs (Column 18) 

and range of declination covered by each 

~~~ ~- ~ 

Code  Gatdog V o l .  Equinox Declination Comparison Equinox 
Symbol 6 catalog 

26A 
AG 
AG 
AG 
AG 
AG 

27 
26B 
AG 
AG 
AG 
AG 
24 
25 
18 
19 
22B 
224 
20 
21 
17 
16 
ll 
12A 
E B  
13A 
14 
13B 
c7 
c8 
cz 
c9 
co 
E13 
M4 

F4 
F3 
Gc 

Y a l e  
AQC 2 
AGK 2 
AGK 2 
AGK 2 
A M  2 

Y a l e  
Y a l e  
AGK 2 
AGK 2 
AGK 2 
AGK 2 
Y a l e  
Y a l e  
Y a l e  
Yale 
Y a l e  
Y a l e  
Y a l e  
Y a l e  
Y a l e  
Y a l e  
Y a l e  
Y a l e  
Y a l e  
Y a l e  
Y a l e  
Y a l e  
Cape 
Cape  

26X 1950 49' to  + 85' 
1 1950 85 80 Greenwich AC  goo 
1 1950 80 75 AGK 1, Kasan 1875 
1 1950 75 70 AGK 1, Berlin 1905 

C-cthn 1875 

5 1950 50 45 AGK 1, Bonn* 1875 
6 1950 45 40 AGK 1, Bonn* 1875 
7 1950 40 35 AGK 1, Lund 1875 
8 1950 - 35 30 AGK 1, Leiden 1875 
24 1950 30 25 
25 1950 25 20 
18 1950 20 15 
19 1950 15 10 
22Il 1950 10 9 
221 1950 9 5 
20 1950 5 1 
21 1950 + 1 - 2  
17 1950 - 2 - 6  
16 1950 6 10 
11 1950 lo 14 
121 1950 14 18 
l2II 1950 18 20 
131 1950 20 22 
14 1950 22 27 
1311 1950 27 30 
17 1950 30 35 

35 40 

2 1950 70 65 AGK 1, Christiania 1875 
2 1950 65 60 AGK 1, Helsingt'ors- 

27 1950 60 55 
2611 1950 55 50 

cas  Zone 
cape 19 
Cape  20 
Me 3 
Me4 

FK4 
FK3 
GC 

~~ ~ * 
~ n c l ~ d i n g  tkhnichmyer's corrections. 
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Figure 1.--Standard deviation of position at epoch 1963.50 
Abscissa = 0; number of stars is given fo r  each 
interval. Average standard deviation = O'J5. 
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VISUAL MAGNJTUDE 
Figure 2.--Distribution of catalog stars according to 

Visual magnitude. Abscissa = v i s u a l  magnitude; 
number of stare  is given for each interval. 
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PHOTOGRAPHIC MAGNITUDE 

Figure 3.--Distribution of catalog stars according t o  photo- 
graphic magnitude. 
number of stars i s  given f o r  each in te rva l .  

Abscissa = photographic magnitude; 
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O B A F G K M S R N  
SPECTRAL TYPE 

Figure 4.--Distribution of catalog stars according to spectral 
type. 
given for each interval. 

Abscissa = spectral type; number of stars is 


